The high-energy radiation protectant extracellular sheath pigment scytonemin and its reduced counterpart in the cyanobacterium Scytonema sp. R77DM.
A cyanobacterial extracellular sheath pigment from Scytonema sp. R77DM was partially characterized and investigated for its increased production under abiotic factors, and UV-screening function. HPLC with PDA detection, and ion trap liquid chromatography/mass spectrometry analysis revealed the presence of a pigment scytonemin and its reduced counterpart. Ultraviolet radiation showed more stimulative effects on scytonemin production. A significant synergistic enhancement of scytonemin synthesis was observed under combined stress of heat and UV radiation. Scytonemin also exhibited efficient UV-screening function by reducing the in vivo production of reactive oxygen species (ROS) and cyclobutane thymine dimer. UV-induced formation of ROS and thymine dimer was also reduced upon exposure of cyanobacterial cells to exogenous antioxidant, ascorbic acid; however, the effect was more significant when both scytonemin and ascorbic acid were applied in combination. Moreover, the results indicate the potential role of scytonemin pigment as natural photoprotectant against high energy solar insolation.